The photoelectron spectrum of indolide was obtained utilizing a series of photon energies in order to ensure that the presence of high intensity features at low eKE found in Fig. 3 of the main text was not due to any phenomenon other than the high resolution of the VMI spectrometer at low eKE. The experiment was laid out as follows. A particular peak would be chosen (which transition specifically is irrelevant) and the 355 nm pumped OPO would be shifted in frequency such that the photon energy was immediately below the binding energy of the chosen peak. Then the OPO would be stepped in ~1-2 meV step sizes of increasing photon energy, obtaining a PE spectrum at each step. If only the high resolution of the VMI spectrometer is responsible for the high intensity features at low eKE, then it is expected that one would observe no (or little) signal at low eKE which would drastically increase as the photon energy increased and then decrease once past the chosen peak of interest. This is exactly the behavior observed, see Fig.   S1 , and thus the presence of other phenomena contributing to low eKE the width, in pixel-space, of the features found in Fig. S1 are ~ 5 pixels, while the entire VMI image has a radius of ~500 pixels.
Fig. S1
This figure displays a series of eight partial PE spectra of indolide where the laser photon energy is varied from 2.509 eV to 2.529 eV. The large dots at the start of each spectrum indicate the photon energy utilized to obtain that spectrum. Over the span of these spectra, the electron energy resolution is roughly constant at ~3 meV. Each spectrum is offset in the y-axis from each other. The object of these data was to look for photon energy dependence of peak intensities with small photon energy changes. Such is the case with the peaks at 2.503 and 2.497 eV. This behavior is a clear indication of an autoionizing excited anion state as the origin of these two peaks. These data were each obtained with far fewer total summed VMI images than those data displayed in the main text and smoothed utilizing adjacent averaging such that the smoothing effect was less than the spectral resolution of the VMI spectrometer. As such, due to the low total signal accumulation for each spectrum, it is appropriate to view these data as qualitative.
II. PHOTOELECTRON SPECTRUM OF DEPROTONATED INDOLINE
Deprotonated indoline was generated in the same ion source detailed in the main paper, changing the main valve to expand a mixture of ~1% indoline in Ar with a backing pressure of 10 psig, while the side valve was changed to discharge a gas mixture at 35 psig backing pressure with 2% NF 3 , balance Ar. This generates fluoride ions 1 which are entrained in the main expansion, which can then react with the neutral indoline.
The photoelectron spectrum presented in Fig. S2 is obtained with the laser radiation from a dye laser making use of the LDS 698 dye, pumped by the 2 nd harmonic (2.330 eV) of the Nd:YAG laser.
Prior to examining the data, it is useful to hypothesize the likely behaviors one might expect to observe upon photodetachment of deprotonated indoline. In the case of N-H deprotonated indoline, there is little guidance from previously studied anions. It is possible to make several predictions based on the electronic structure calculations performed here. Assuming the deprotonation occurs at the N-H site, the EA of the corresponding radical was calculated to be 1.291 eV. Alternatively, if deprotonation occurs at one of the sp 3 hybridized carbon centers, then the EA of the corresponding radical was calculated to be considerably lower, < 0.5 eV. For comparison, the EA of the cyclopentyl radical was measured through a thermochemical cycle and shown to be a negative value. 2 There are fewer conclusions that may be drawn from the photoelectron spectrum of deprotonated indoline shown in Fig. S2 . The experimental data are shown in black, while the simulation of the molecule shown in the figure is represented by both the green curve and the red sticks. This PE spectrum is qualitatively different from the simulation of the molecule displayed in the figure. Regardless, several observations and conclusions may be made. First, the calculated EA for the N-H deprotonated indoline is 1.291 eV and is in reasonable agreement with the data which displays the PE spectrum commencing at ~1.3 eV. Second, deprotonated indoline has a mass of 118 amu, and the ratio of the ion intensity of m/z =119 to m/z = 118 in the mass spectrum was 8%. Considering the abundance of 13 C (~1%), this confirms that the PE spectrum obtained from the m/z = 118 products contain 8 carbon atoms, and thus is a product of indoline. Third, the PE angular distribution of deprotonated indoline was determined to be characterized by a slightly positive value of β ~ 0.1. However, considering the fact that we suspect multiple isomers to be contributing to the PE spectrum shown in Fig. S2 hybridized carbon atoms resulted in EA values < 0.5 eV and can thus be ruled out as contributing to this spectrum. It is important to note that, although it is likely that N-H deprotonated indoline is formed in the experiment, it is possible that the observed photoelectron spectrum derives solely from ring-opened structures and/or isomers of C 8 H 8 N -. This is due to our inability to resolve individual transitions in the spectrum.
Attempts were made to simulate the harmonic FC PE spectra of the ring-opened structures;
however, this did not offer any new insights as to the interpretation of the data. Considering the available bonds within the fused rings of the molecule, a N-C bond is the most likely to be broken. The ring-opened structures all display large geometry changes upon photodetachment, and thus result in two major obstacles with respect to simulating PE spectra. First, large geometry changes imply that the PE spectrum will activate many vibrational normal modes with a high probability of populating multiple quanta in these modes. This results in a PE spectrum which is highly congested and experimentally unresolvable with a broad envelope. Second, the simulations which we are able to perform are explicitly reliant on the fact that the harmonic oscillator approximation is appropriate for the system being simulated. The harmonic oscillator approximation would not be at all appropriate for these ring-opened systems, as the resultant potential energy surfaces attributed to the alkyl chains would almost certainly be highly anharmonic.
Hence, very little of actual consequence may be concluded from a harmonic simulation of the PE spectra.
Performing anharmonic calculations or more sophisticated simulations would likely elucidate these data more clearly, but are beyond the scope of this work.
Fig. S2
The photoelectron spectrum of the anionic product(s) of F -+ indoline with a mass to charge ratio of 118. This spectrum was obtained with a photon energy of 1.759 eV. Note that at a binding energy of 1.4 eV, with this photon energy, the VMI spectrometer has a spectral resolution of 11 meV. The simulation shown in green is that of the anion shown in the figure. More information may be found in the main text.
While no obvious analogs of N-H deprotonated indoline have been studied to date, the cyclopentyl radical may be considered an analog of indoline deprotonated at either of the sp 3 hybridized carbon sites on the molecule. The cyclopentyl radical does not bind electrons, and so one may safely hypothesize that the EA of the radical corresponding to indoline deprotonated at a sp 3 hybridized carbon site would be either quite low or negative. This is corroborated by theory which predicts the EAs of these neutral deprotonated indoline isomers to be < 0.5 eV. Therefore, it is concluded that the PE spectrum displayed in The following diagrams show the vibrational normal modes with associated mode labels and calculated frequencies discussed in the main text for Indolyl in the ground electronic state. Each eigenvector shown here is that of the neutral molecule, and was calculated at the B3LYP/aug-cc-pVTZ level of theory.
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